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(57) ABSTRACT

An apparatus (10) for the production and dispensing of
chulled food products, such as i1ce cream or the like, com-
prises a relrigerated top tank (12) intended to contain a
liquid preparation, and an underlying refrigerated cylinder
(14) which contains a motor-driven scraper (15) and which
receives the liquid preparation from the top tank (12) in
order to produce from it the final product and dispense it
controllably through a tap (16) at one end of the cylinder
(14). The liquid preparation passes between the top tank (12)
and the reirigerated cylinder (14) via a mixer pipe (21)
which mixes air with the passing preparation. The top tank
(12) contains a motor-driven screw (26) rotating about a
horizontal axis so as to push the product 1nside the tank (12)
towards the mixer pipe (21).

9 Claims, 2 Drawing Sheets
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APPARATUS FOR THE PRODUCTION AND
DISPENSING OF FOOD PRODUCTS SUCH
AS ICE CREAM AND THE LIKE

RELATED APPLICATIONS

This application claims priority to Italian Application No.
102016000075074, filed Jul. 18, 2016, the teachings of
which are incorporated herein by reference.

DESCRIPTION

The present invention relates to an apparatus for the
production and dispensing of cold paste-like food products,
such as 1ce cream and the like.

In the production of cold paste-like products such as ice
cream, known apparatus comprise a top tank intended to
keep chilled the basic preparation or liquid for preparation of
the final product, and a bottom refrigerated cylinder inside
which the preparation supplied from the top tank 1s gradu-
ally introduced so as to be converted into the final product
which 1s then controllably dispensed via a special tap with
which the bottom cylinder i1s provided.

Whenever a portion of final product 1s dispensed, an
identical amount of preparation passes by means of gravity
from the top tank to the bottom cylinder so as to ensure
continuity of the product which 1s ready for dispensing.

Usually the top tank contains a mixer with horizontal
parallel blades which keeps the preparation mixed, while the
bottom cylinder contains a scraper with blades arranged
spirally around a horizontal axis so as to knead and form the
final product with the right pasty consistency, prevent 1t from
sticking to the mner walls of the refrigerated cylinder and
convey 1t towards the tap which 1s usually arranged at a front
end of the cylinder.

Since, 1 order to obtain a soit and light final product, 1t
1s necessary to incorporate inside it also a certain amount of
atr, the connection between the top tank and the bottom
cylinder 1s realized by means of a mixing pipe which, 1n
addition to allowing the basic preparation to pass through
from the top tank to the bottom cylinder, mixes with 1t a
certain amount of air which may also be regulated by means
ol a suitable action on the said mixing pipe. The user may
therefore determine the pasty consistency and lightness of
the final product by adjusting the appropriate control device
on the mixing pipe.

However, 1n the known machines there 1s often the
drawback that, during the product preparation cycle, the
amount of air incorporated inside the product does not
remain constant at the mitially set value and the dispensed
product therefore does not have a umiform quality.

For example, the last metered amounts of product (1.e.
when the top tank 1s nearly empty) may contain too much air
with respect to the mitial setting made soon after complete
filling of the top tank. In other words, the air/product mixture
1s often too greatly affected by the amount of product present
in the top tank. This means that the user must periodically
modily the setting during operation of the machine, but this
may be time-consuming and in any case does not allow a
satisfactory result to be obtained owing to the non-uniform
and unpredictable result of the setting operation.

Also attempts 1n the prior art to modily the structure of the
mixing pipe 1n order to improve the stability of mixing over
time have not produced satisfactory results.

Machines with top tanks for the liquid product are for
example described in U.S. Pat. Nos. 4,850,205, 5,201,861 A

and 3,898,858.
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The general object of the present invention 1s to overcome
the atorementioned problems of the prior art by providing an
apparatus for the production and dispensing of cold paste-
like food products which 1s able to ensure a better uniformaity
during production.

In view of this object the 1dea has occurred to provide an
apparatus according to claim 1.

In particular, according to the mnvention, an apparatus for
the production and dispensing of chilled food products, may
comprise a refrigerated top tank intended to contain a liquid
preparation, and an underlying refrigerated cylinder which
contains a motor-driven scraper and which receives the
liquid preparation from the top tank in order to produce from
it the final product and dispense it controllably through a tap
at one end of the cylinder, the liquid preparation passing
between the top tank and the refngerated cylinder through a
mixer pipe which mixes air with the passing preparation.
The top tank contains a motor-driven screw rotating about a
horizontal axis so as to push the product inside the tank
towards the mixer pipe.

In order to illustrate more clearly the innovative principles
of the present invention and its advantages compared to the
prior art, an example of embodiment applying these prin-
ciples will be described below with the aid of the accom-
panying drawings. In the drawings:

FIG. 1 shows a schematic, partially sectioned, elevation
view ol an apparatus applying the principles of the present
invention;

FIG. 2 shows a cross-sectional view along the line II-11 of
FIG. 1;

With reference to the figures, FIG. 1 shows 1n schematic
form an apparatus, denoted generically by 10, applying the
principles of the mvention.

The apparatus 10 comprises a base 11 which contains
known refrigerating and electrical circuits (not shown) for
conventional operation of the machine.

The apparatus 10 also contains a top tank 12 which 1s
intended to receive the basic liquid preparation for prepa-
ration of the product to be dispensed. The tank 1s advanta-
geously provided with a lid 13 for periodically topping up
the product 1nside 1t.

The apparatus 10 also comprises a cylinder 14 for pre-
paring the final product, which 1s arranged underneath the
tank 12. Both the tank 12 and the cylinder 14 are suitably
chulled by means of the refrigerating unit contained in the
base 11, so as to keep the basic preparation and the final
product at the respective correct temperatures. For example,
the top tank may be chilled so as to keep the preparation at
a temperature of around 2-6° C., while the cylinder may be
chilled so as to obtain the final product at a temperature of
about -5° C. The temperatures will also depend on the
specific product to be prepared and dispensed, as 1s known
to the person skilled 1n the art.

The bottom cylinder, or kneader 14, contains a known
motor-driven scraper 15 which rotates about a horizontal
axis coaxial with the cylinder and produces the correct
stirring of the product inside the cylinder and pushes it
towards a discharge tap 16 for allowing dispensing of
metered amounts of product through an opeming 17, for
example so as to fill a suitable single-dose container 18 (for
example, a cone or a glass) placed in the dispensing zone 19
underneath the opening 17. The tap 16 (advantageously of
the vertical plunger type) may be for example manually
operated by means of an operating lever 20.

The top tank 12 and the bottom cylinder 14 are connected
together by means of a mixing pipe 21. The pipe 1s prefer-
ably arranged vertically so as to project from the bottom of
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the tank and have a top free end 22 close to the top edge of
the tank. The opposite bottom end 23 of the mixing pipe may
project instead mnside the cylinder 14.

The mixing pipe 21 (also called “carburettor’) has one or
more lateral passages or openings 24 which are preferably
arranged close to the bottom of the tank and through which
the liquid 1nside the tank may enter into the pipe and pass out
into the cylinder 14 via the bottom end 23.

With the passing of the liquid through the pipe towards
the bottom cylinder, the air 1s simultaneously sucked in
through the top end 22 of the mixing pipe (which always
remains above the free surface of the liquid inside the tank)
and 1s mixed with the ligmid directed towards the refriger-
ated cylinder 14.

The air/liquid ratio may be adjusted by means of rotation
of a hollow tubular insert 25 which 1s inserted inside the
mixing pipe so as to project with 1ts operating end from the
top end of the mixing pipe. The mnsert has an opposite
bottom end which with the rotation closes to a greater or
lesser degree the lateral openings 24. For example, by
manually rotating the operating end 23 1t 1s possible to pass
from a completely open condition of the lateral openings 24
to a completely closed condition of the lateral openings.

As can be clearly seen 1n FIG. 1, at least one lateral
opening 24 1s advantageously arranged so as to have its
bottom edge substantially tlush with the bottom of the tank.

The mixing pipe 1s advantageously arranged towards one
end of the tank (preferably the rear end relative to the
dispensing tap 16). A motor-driven mixing screw 26 1is
arranged 1nside the tank so as to rotate with a substantially
horizontal axis and 1s configured so as to push axially the
product towards the mixing pipe. Moreover, the passages 24
(or single passage 24) 1s/are advantageously directed
towards the mixing screw 26 so as to receive directly the
product flow pushed by the screw towards the mixing pipe,
preferably with a component substantially parallel to the
bottom of the tank.

Of the two passages 24 shown 1n FIG. 1, the one closest
to the bottom may be the normal inlet passage for the liquid
directed towards the bottom cylinder during the normal
operation of the machine, while the higher passage, with
larger dimensions, may be arranged so as to open up upon
extraction of the insert 25 from the mixing pipe, thus
allowing rapid filling of the bottom cylinder when the
apparatus starts from empty.

As can be seen 1 FIG. 1, the mixing screw 26 may be
advantageously realized in the form of a cylindrical-spiral
screw. As can be seen 1n FIG. 2, the bottom of the tank may
be shaped with a cylindrical extension matching the screw
so that the screw lightly touches said bottom during a part of
its angular rotation. The thrust eflect towards the passage 24
1s thus increased.

The movement of the screw 26 may also be obtained by
connecting the axis of rotation of the screw to the motor-
driven axis of rotation of the scraper 15 by means of a
suitable transmission (for example a belt) so as to use a
single rotational motor.

It has been found that by using instead of a simple stirrer
a screw which pushes towards the mixing pipe the liquid
inside the tank as mentioned above, the air/liquid mixture of
the product directed towards the bottom cylinder 14 1s much
less aflected by the vanations in level of the said product
inside the tank and 1s much more constant 1n all conditions.

The end result 1s a product dispensed with very uniform
characteristics during the entire production period, from the
first to the last amounts of dispensed product. All of this
without the need for costly adjustment systems.
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At this point 1t 1s clear how the objects of the invention
have been achieved.

Obviously the description above of an embodiment apply-
ing the innovative principles of the present invention 1is
provided by way of example of these mnovative principles
and must therefore not be regarded as limiting the scope of
the rights claimed heremn. For example, the exact form,
proportion and arrangement of the various parts of the
apparatus may vary depending on the specific practical
requirements.

Moreover, the apparatus may comprise any other element
known to the person skilled in the art for this type of
machine, such as a display showing the operating cycles,
sanitization and washing systems, etc. The apparatus may
obviously be disassembled into 1ts various parts for clean-
ing. For example, the screw may be easily removed from the

tank by means of a known engaging (for example magnetic)

system, as may now be easily imagined by the person skilled
in the art.

The mvention claimed 1s:

1. An apparatus for production and dispensing of chilled
tood products, comprising a refrigerated top tank to contain
a liquid preparation, and an underlying refrigerated cylinder
which contains a motor-driven scraper and which receives
the liguid preparation from the top tank so as to produce
from the liquid preparation a final product and dispense the
final product controllably via a tap at one end of the
refrigerated cylinder, the liquid preparation passing between
the top tank and the refrigerated cylinder via a mixer pipe,
which mixes air with the passing liquid preparation, char-
acterized 1n that the mixer pipe has at least one inlet passage
for the liquid preparation and that the top tank has a
motor-driven screw which rotates about a horizontal axis
across the top tank and when rotated, pushes the liquid
preparation inside the top tank 1n a direction toward the at
least one inlet passage in the mixer pipe 1n which air 1s added
to the liquid preparation prior to tlowing into the refrigerated
cylinder, with an air-liquid ratio for the liquid preparation
being based on a rate at which the liquid preparation 1s
pushed by the screw toward the mixer pipe.

2. The apparatus according to claim 1, characterized 1n
that the mixer pipe projects vertically from the bottom of the
top tank, so as to have a top end which 1s open 1n close
proximity to a top edge of the tank such that the top end 1s
above the free surface of the liquid preparation 1nside of the
tank and which forms an air inlet and has at least the inlet
passage for the liquid preparation, which 1s directed towards
the motor-driven screw and 1s in close proximity to the
bottom of the tank such that the at least one 1nlet passage 1s
arranged with a bottom edge that 1s flush with the bottom of
the tank.

3. The apparatus according to claim 2, characterized 1n
that the mixer pipe has an insert which 1s rotatable by means
ol an operating end which projects from the open top end of
the mixing pipe so as to be movable between a position for
closing and a position for opening the inlet passage for the
liquad preparation.

4. The apparatus according to claim 1, characterized 1n
that the motor-driven screw 1s a cylindrical-spiral horizon-
tal-axis screw.

5. The apparatus according to claim 4, characterized in
that the bottom of the tank has a cylindrical progression
matching that of the cylindrical-spiral horizontal-axis screw
so that the screw touches the bottom of the tank during part
of angular rotation of the screw.
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6. The apparatus according to claim 1, characterized 1n

that the top tank 1s provided with a lid for periodically
topping the product mside the tank.

t

7. The apparatus according to claim 2, characterized in
nat the bottom end of the mixing pipe 1s arranged opposite 5

the top end and projects inside of the refrigerated cylinder.

8. The apparatus according to claim 1, characterized in

that the motor-driven screw rotates about the horizontal axis
across only a portion of the top tank.

9. The apparatus according to claim 8, characterized in 10

that the motor-driven screw extends up to a lateral side of the
mixer pipe.
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